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ABSTRAK 
Pengurusan maklumat sepanjang kitaran bangunan bangunan menjadi semakin penting 
dan ‘Building Information Modelling’ (BIM) sering digunakan untuk memastikan 
kesinambungan data. Bagaimanapun, maklumat kemudahan yang berdasarkan BIM dari 
fasa pembinaan sukar diperoleh dan digunakan semasa fasa operasi dan penyelenggaraan. 
Ini berlaku kerana maklumat BIM tidak digunakan dengan baik dalam pengurusan 
kemudahan (PK). Dalam kajian ini, kami mencadangkan satu pendekatan untuk 
menguruskan maklumat PK berasaskan BIM secara berkesan dengan menghubungkan 
unsur-unsur bangunan berasaskan BIM dan maklumat kerja PK dalam pangkalan data 
sistem PK. Kami membentangkan sistem maklumat PK data yang menghubungkan data 
BIM secara semantik ke rekod kerja sejarah yang relevan. Cadangan ontologi telah dinilai 
menggunakan dataset sampel rekod kerja penyelenggaraan seni bina bangunan pejabat. 
Dengan menggunakan pendekatan yang dicadangkan, pengurus kemudahan akan dapat 
meningkatkan kecekapan mereka dalam mencari rekod kerja yang berkaitan yang 
mempertimbangkan objek BIM yang dikongsi dengan meningkatkan keupayaan operasi 
dan akses data PK. 
iv 
ABSTRACT 
The management of information throughout a building's lifecycle is becoming 
increasingly important and building information modelling (BIM) is often used to ensure 
the interoperability of data. However, BIM based facility information from the 
construction phase is difficult to access and use during the operation and maintenance 
phase. This occurs because the BIM information is not utilized well in facility 
management (FM). In this research, we propose an approach to effectively manage BIM 
based FM information by linking the BIM based building elements and FM work 
information in an FM system database. We present the data FM information system that 
semantically links BIM data to relevant historical work records. The proposed ontology 
was evaluated using a sample dataset of the architectural maintenance work records of an 
office building. Using the proposed approach, facility managers will be able to increase 
their efficiency in searching related work records that consider shared BIM objects by 
enhancing the interoperability and accessibility of FM data. 
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CHAPTER 1 
 
 
INTRODUCTION 
1.1 Introduction  
Building Information Modeling (BIM) is one of the most promising developments 
in the architecture, engineering and construction (AEC) industries. With BIM technology, 
one or more accurate virtual models of a building are constructed digitally. They support 
design through its phases, allowing better analysis and control than manual processes. 
When completed, these computer generated models contain precise geometry and data 
needed to support the construction, fabrication and procurement activities through which 
the building is realized. 
BIM also accommodates many of the functions needed to model the lifecycle of 
a building, providing the basis for new design and construction capabilities and changes 
in the roles and relationships among a project team. When adopted well, BIM facilitates 
a more integrated design and construction process that results in better quality buildings 
at lower cost and reduced project duration. 
BIM has been widely adopted by the construction sector, though Facility 
Management (FM) is still based on a variety of disparate FM systems. The operational 
phase requires comprehensive set of well-structured information regarding the building 
asset. Therefore, a BIM model filled with the multifarious information from the pre-use 
phase to be exploited through its integration with existing FM systems.  
This paper aims to appreciate the contribution of BIM in optimizing the processes 
conducted conventionally within the FM practice. The importance of sustained 
information flow for the efficient operational stage is a pre-requisite of the further 
discussion. The exploration of FM application areas for BIM enabled processes is aimed 
to depict the potential of the BIM for FM concept. By elaborating on the existing 
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challenges concerning the shift from traditional FM processes to new BIM based 
approach the outstanding problems are realized.  
 The study focuses mainly on new investments, where information management 
must be sustained from the project inception until the current operational stage. The paper 
proves the potential of BIM for the optimization of FM practices, presenting a wide range 
of application areas followed by tangible benefits for the building performance across its 
life-cycle.  
Identified barriers are assumed to be mitigated by diligent implementation of 
provided recommendations. It is concluded that BIM based FM processes have the 
potential to shed a new light not only on the FM sector itself but on the perception of the 
whole industry being based on the collaborative approach towards delivery of the 
intelligent facilities. 
 
1.2 Background of study 
The current FM industry cultural approach to adopting new processes and 
technologies is considered as a key challenge. The FM industry is quite rigid in its 
approach to new technology, and unless BIM for FM benefits are clearly proven, its 
uptake in the FM industry will continue to be low (Becerik-Gerber, 2012).  
Indeed, there is a lack of demand by clients for BIM models for FM (Architects, 
2010) which is exacerbated by a general lack of collaboration between project 
stakeholders for modelling and model utilisation (Becerik-Gerber, 2012). The shortage 
of BIM skills and understanding in the FM industry hinders the adoption of BIM. This is 
especially prominent because a BIM model for FM uses is considered an individual 
building asset, which requires continuous maintenance to remain valuable to the building 
itself and its owners. 
The proper identification of the information necessary and beneficial to improve 
the operational performance of a building is key to the creation of any BIM in Operations 
model. There is no limit to the types of information that can be incorporated into a model. 
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However much of the information typically included in models is unnecessary for day to 
day operations.  
Similarly, given the level of effort required to populate a BIM model with 
operational data, the strategic identification of operational information is critical. This 
data will vary enormously from project to project based on specific user systems, 
organizational structure and scope of the model but will be related to one of three rough 
areas: space planning, maintenance activities, and front-of-house (occupant comfort, 
sustainability 
The improvement of handover processes is the among the main drivers for using 
BIM in FM (Gu, Singh et al. 2008). Despite current interoperability challenges, BIM data 
and information collected during the building lifecycle will reduce the cost and time 
required to collect and build FM systems (Teicholz 2013).  
For example, data regarding spaces, systems, finishes, etc. can be captured in 
digital format BIM models and do not require to be re-entered in downstream FM systems 
(Eastman et al. 2011). More importantly, the quality and reliability of data will improve, 
and in turn will result in increased workforce efficiencies (Teicholz 2013).  
According to Eastman et al. (2011) the utilisation of improved data quality is 
likely to improve further as more people become accustomed to working in a BIM 
environment. These benefits are summarised in a statement by the BIM Task Group 
(2013). 
Once the previously illustrated scenarios have demonstrated the value of BIM in 
FM, discussions with the FM estates department have shifted to understand the challenges 
associated with migrating from current FM processes to BIM based processes. Several 
key challenges were revealed and are related to the implementation. There is a need to 
communicate and understand the benefits of BIM for FM such as the examples previously 
mentioned.  
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